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(54) mw<D&m X^>AW««E*0Wa» 



(57) [gftj] 

[tjf/£l S R AMir/uco K^-f /< *DT 1 , 

DT 2^y-^«:A«y-^*iaB|»v SBl K»«U 

TV *—7*tt*c E tc J: 9 ^2»ii^flll=iSt9$n« N 
MOS h5>v/-X^NT„{ZJ:0f^!KiW«-a!ttL, rt> 
o, ftfpjjy— ^iiKHv^ ir^ttfiGND tcoFB^icJB: 

7^f/<h7>y^^DTl, DT 2cot^^fita;JEV Tn 
&±#£-t££ 0 Z flic J: 9, -y- * u y •> 3 /u K y — 



5h 



to- 



u 



53 



(2) 
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[4#rFlit#oo$6ll] 
ESgcox* >/<^ t»]»T*fcot, 

[it 2 ] ±ie«i«#*Rtt. jeuA i:r 

±E}8ln3M3:$r'<>f L.-ca6S«ffii y— 
fcf4BI#iS 2 E*6<d* CSKftWIslEg. 

IfSBoy-^#aEllifflSttti:*«tttSJStt 

£ . JI«iKi*My--^#iiiaiii:(OBB(cK:jt6 
iffiPf + ^MO S h7>y^^(^y- h#±EA(M 

y— ^#iMamiw»ttsn, iteNft^^Mos h7 

M £ iHfPJj y - ^ *iiE4» , 3t WZ A M £ -A fpij y - ;* it 

mm t^t ti?iiitm$) iz»n-t 5^yf>^8 

[0 0 0 1 ] 

8EWJ»Ih1B(cBB+-5 t«"C*5. 
[0 0 0 2 ] 

t*lfSRAM«W>*'J hyyy^^MtgMO 
S F ET (BIT. MOS h7>^*tt^) coft* 



/US (Lg) l±. 0. 5//. 

m, 0. 3/im, 0. 2 5 /imt*B(:S< i^afSji: 

>l-&, — SMfc 5 V/p<b 3 V, 2V, *>5^lil. 5 V 
[0 0 0 3] 

[«W*s»*L J: 9 £C.5T\ ±iELfcfi 

i$t±£/r£J#i-££^7^fc3c t*-<b, MOS h7yy^ 
* CO L ■ £ 1 > fiHKEE V m (i T If 5 #S 3 a 
[0 0 0 4] Ld*L&#e>. MOS h5>^^WL* 

7 ^cQt^i^^i^-y^ u > 3 /u p ij — ^^-^ i 
lCol>T, El 6*5 £0*12 7 &#flHLft#*>$ e>(Ct¥»(w 

[0 0 0 5] H6*i, MOS h7V^-X*(3*5»t5 L# 
l ^li^EEVm J: u y v a yu K V — ^ffiSS I L £ go 

> s yu K y — ^ fSSK I L Sr-tix^x* L T is *) . 
tt*t« (Log) B§K-e«LTfc5 0 
[0 0 0 6] Sfc, i7liCMOS^CJ:-5- fiSffjft 

TFTMSSRAM^g|sl8^Lt^$ fl H 7 (w 
io^T, B, BJif7h8, V cc |i 
m^mJ5, WTl, WT2fi!7-Kh7>'v^^, DT 
1, DT2liK7-Y^h7>y^*, LT1, L T 2 (i 
A* h7>y^^, ND1, ND 2l±ffi«y— KSr^ix 

[0007] :cosRA\ra, K^^^h^y^* 

DT l^ctLKDT 2<Oy — ^t*tEtt#iicOA«8y — ^« 

[0008] aeii/Tti 9ic, mos h?>^*w 
x u y •> 3 /u k d - 9 mfitn i L2^bi lu m±-r 

[00 0 9] Z(DfWM^m 7 (OS RAM±^{ZhXit^ 

^p#c u-</u (H) snx^sEttty- K 

ND 2 t»tt$n-Cl^5 K5>f h7>y7.^DT2C 

f-y^ u y •> 3 /u k y - ^ ma i l tfmtiZa l , 

K5-f h7>y^^DTl^J;L>'DT2(Oy-xJ:S 
tfi I* #igco A fM y - * #riiE3! V ssl ( z n L T $ n 
Tl ^ c i: K7^/< h7yy^^DT2coy-^ 



(3) 
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Si L(4f$'>-*~5 4"C<5£\ L #v^fi:aEEcofg:T(-i$it 
f?JLTt§*:LTs= 9 0 SRAMir/uco^ Slijfc 
14, '< I- 7 DTI, DT 2 (DD"?* U <y 

> 3 /u K 'J — ^«a^3EEW"C*>5C 4/5>>b, f#.*GOS 
R AMTi4 . * 9 >/<-T «SE*s L l ^ft«ffi(OlS:T«-ifi 

[0010] *«Wf4, a^5*Wllfc*T#S4xfcfc 
fi0-e*>9, ^cogfityi, -16«JEfb, KiffbSr^to 

I 0 0 1 1 ] 

ft, *«w<oSffit y— *4<*>wjK:«teM;as£i;.5 4 l 

8(0^^y^Vt*M»li, ±E b9>i?x#<o&tiin 
tit y-^E»t*r««-t-a«tt:#Skt. jm^ww 

[0012] St w<>f«SEiBI»lHlK"C" 

y - * eis 4 & w ( z mm-r z> * «{ y * > >?m=r £ m 
tio st ±E«tt«**^&w\ mm^izi&cxi: 
Ejaet^a*'^ ixm^mitLt y-*E«4£^ 

[0013] &t **w^iE-ft*aKm(cS!ttsn. £ 

Sir y-*4<£HJlctttt»tfS£i;4 4 L#v^s±#"f 

MMM&flt* ISHlf^y- **»E*»4£lRfHa: 4 3r 
»«1-*«ffi^««r*U ±E«ffi3«#. jE«SK4± 
E h 7>^^^<niEWy-^#iiiBjt»t(^M(cKft6ix 
tPft^Mios h7yy^^, A*iRt*(My — 
^*iiEi»i:60Hic:»*+64xfcN^^*/UMO S h 7 ^ 
v** * tfrhte*) . lEPf^^MOS h7yy'7? 
coy- h^±E-ft(B!|y-^#iiiei»tza!fitSix % ItSN 

i2»(w»jBt$ix-C^S 0 

[0 0 14] Sfc t **qflw^^>^<>r*«cfWWtt. 6 
©J ft C TIM-*' WMCIEWBtlEffil y — 
J1E3S. atWcftHRi-AflBy— *#«E<*4 sr-olx^" 
ixfls»ffHzt:8tt1-5 y if"> ^HlBS:*i--5o 

[0015] 



* ^/<>f P#(Z 4 h7>y^ ? \z U — ? «Stt^sSEix5 4 IS 
fit*© (z -t « iKE # % J l , y - * Ei* 4 £« Ste 4 co BJ 
Cil/>igAyT7^/^), h7>y 
^£OL#^I//»±#t^o ceo J: ■) 5? >/<-<WK: 

[0 0 16] ^M^v^^P*. ^fcjbt>««cnBi 

Sfii: y-^e4»*ffli:^Hl*ffiC«l*$ix, ffiitR^L 
tUL»^at*$4x5 0 

[0 0 17] Sfc, ^fllWco^^^/wagltWJWSBtz 
J:4xtf. Pft^MOS h7Vy^ 9<D¥— l-ASftftJ 
y — ^#iiEI*»c»a34x, Nft^^MOS h?yy 

x ^7 co y- h ^ jEWJ y - ^ #iiE«ic:»a» $ ixr 5 c i 

*«H]Btw8lL4x-5fl;flltJ3 < t 9 , IE{R)jy — 
E»ep«JE^|StT t , .ftlBJ y — ^#«E«ftco«EE^±# 
t5„ ft«!|y-^#iiE4»oo«EE^±fl.i-«i: P^^* 
/UMOS h^Vv^-^CO^-VtelTt^if^L. jEftyy — 
#iiEH^co(tiR«aE^i*^i-5o ^r<oS^, Nf t ^ 
^MOS h^yy^^cotyfSM^L, £t 'J - 

■^l/S^t^o ^/c, coo^^, Afpijy— y^#iiE 
mcom&wZT-rz o * fa y - ^ *«Eiftco«ffi^*T 

L/C C i:(Zf#^\ Pft*^MOS h7>y'7 ^t> 

jafiL^«'>L. jEfflijy— ^#iiEI»^co«««aE^»* 

— 7 ■' I z J: 5 ir / u 7 / < ^ r ^ ( z J: o r . S jK M vl£ ^ — 7E ffl 

^wjwsix, ^«at^a*6<)(3ini«!i$iix 

[0 0 18] -iuzxttr, mtmztt, mm^izx 
v nrnrn t a m y - ^ aiem , afev ^ jE«i* t jeiw y 
— ^#iiE* t it^tx^A\mmmzm$£ji'h> mmm^ 

ffiLtt^s«tJ#*4x5o 
[0019] 

[SlttWl] Hi (4, *«Wi:ffi5SRAMt/U7U>f 
ffl^^^'<^*SE»JW[s]K<o!S l coHtSOT&^i-EiBig 

— K**, CLl, C L 2 , CLnliSRAMt/U. 

Vp^ (4SffimeiS> v ssl liftwjy— ^^iiEJ*, v 
ccttWKWE, l O^^^v/^m^SJiflJlHlB^^^ 

[0 0 2 0] S R AMir/uC L 1 , C L 2 , CLn 
(4, m 7 cOir/u4fp)i$(z, K7^/<h7yy7^DT 

1, DT2, SSffl h7>y7HTl, LT2, 7 — 

K h7yy'7,j?WT 1 , VVT 2tz£ ^M^ntivo, 
3-SRAMt/UCL 1, C L 2 , — , CLnOK?^^ 

h 7>v>^ ^DT 1 &<J;0 ; 'DT 2c0 7 — J< (4 ftfPJJ y — 7, 

^jffiE^v ssl (z*4x-ejx«at$n, sfiis(4Sffime^ 

V WL ( c * n -fixtttt £ 4x Ti * 5 fl 



(4) 
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[0 0 2 1] s t(Oi6l<Dmm.Mm±m7(DS R AMir/Ut 

itfAW h7>^-> LT l co Ku>f ^I51±<o»«[1=jS 
fc J: 912*/ — KND 1 Jx, K9>f'< h7^y 

^*DT 2*3it/-j»fflf h7>y^ HT 2(75 Ku>f 
±<o»tt+.S(c J: *5 Kttt y - K N D 2 dSfllfiR 
3 0 /< h 7 D T l itfAf h 7 ^->^ 

y — KND 2fC»a$JxTV^S 0 K7-f /< h7>y^^ 
DT 2 Joctt/AiS 5 h7>'^-j' L T 2(DY— hH±^9E 
tt$ix, -t^««*^ttiEtgy— KND 1 (C»tt$ixT 
f LT, If ^/y'^HTl, LT 2(7) y — 
;Mi«IE«J£v cc <aflt*&7>r >C«tt$ixT^5 0 £ 6 

(C, Etgy — KND 1 t \£<y hfltB i: <DH(C 7- K h7 
yy^^WTimg^^ ai/-KND2tf7h 
»B_tC0P B 1lC!7— Kh7yy7,^WT2/^g$il, 
§7-Kh7 y-^-^WT 1 , WT 2<Of— htiC7— K 
Sw L K:*ft *fix»a S ixT t ^5 o 
[0022] *#:~<>r**m«g»i cm, a.fljy- 
*^i!l£l*v ssi t»«5>fyGND t^n*w»as4x 
fcfiSi^Riii:, Aflfly~*#iilE«&V ssl <k£ffim 

CONMOS h7yv f ^^NT ll i:l:J: *9tS*$^XTV^ 

<!: ffi ifi 9 > G N D £ (OfflSi* &\zffigt $ 4xT ^ 5 0 * 
fcNMOS h7yy^^NT n iJ0y- Hi^yTV*- 

x mi * c e <^ a» 9 >r > \z.wsL s ^ y 7'y * - y 

/WffCE^D-U^^ (GNDU^) -Ctt^*ix5 
$4x£ 0 

[o o 2 3] »tt*^Ru»i, fct ifctt 
^yy'J^y SfcfiMOS h7 Vv**4McJ; DUST' 

!^-^-yp)^Lti^ 0 fc 4: 

-f«SElL«:0. 5/i A, 4t»«<Z?->- HSJS (p s ) 
Sr 1 0 0 Q. W (W) £0. 5 ju mi 1X11^77. 
V SL (I L • R s , R s fiffifitlt^ R u Ofitti) £ 
0. 5VtLfc»^ fiRJf^R^fiSilRs, ffift 

A V TO =K ( (V SL + 2 </>) 1/2 

K= (2 c o fsi q N) 1/2 /C ox 

fo9 , &*-e^x.5)ix6o 

*= I (kT)/q] I n (N/n i) 

[0 0 2 9] ceo J; 5 >'<^n*KL#v*litttffiv 



Jf cog* LJiWTtoj: ■ 

R s = V SL / I L = 0 . 5 V / 0 . 5 jLi A = 1 M Q 

L = (R s/p s ) • W= 5 mm 

H 2 iZ7Fir£ 9 5 0 /* nKOHKBtfe^t 
JBfiRLfcJB^Ti . T 2 Pd1(i, 1 iu iiicoraPH&ioi^T 1 
0 0// mC0fi$T5 O0W9igLT'<*— - 

[0 0 2 4] *fc. MOS h^yy^^cj:^^ 
R, ! 3: Iff 5 f t^/^lW, ftl^f l 

«ffifcBffacO«jA«[«:lim , r*S5«ffitzK*Six* 0 
[0 0 2 5] ±fEffi/«(zJ:offi](^^IA0^i-^ o * 

^T^-^ W<>f ^SESJWEJK 1 0C0NMOS h7>y7> 

■^NT u (oy— h^en*isixs 0 cixicj;9, nmos 

bJfi?*-* N TuttlNSKittflliwWW* Jx-6 

R AMt/UC L 1 , C L 2 , CLnCOK? 
-f'< h7yy^^DT 1 ioiC/DT 2 coy — 

BE$;tx5 0 £fc, * 9 >/<^^z\± s y — KSWLIiQ 
— i^'McKJfeSixSo ^cofcgJH:, Affl'Jy — 
v ssl i«KS?R 11 i:IIS$n, v^tt 
5 >T > i ^»JBEtt« 35«fSM* S ft 5 o 

[0 0 2 6] ^COJ; o ^^ffiiljol^T, 
S$^XT^5f5tgy— KND 1 CMJiiti^ K^ 
^h7yy^?DTl ^:liDT2Ct^u^>3^ 

KD- y-flEflftl L7>»*gtix, L/j^ffij/C^T-R,, 
S:iiO»lftGND«wSIEj|x5 a — Ky^/<h7>y7; 
*DTltfcliDT20Sfi (Pf?a/u) C=»«SC^jft 

lx<c^«o-e. »«*ffitt*flfcu^</n=(R»3Jx* 0 

[0 0 2 7] Lfc^ot, K7^^h7>y^^DTl 
itliDT2^y-^tIS (P-y^c/u) BJ«z«{arft^ 
tC, cix^S«/<>rr^i:/j:9, K^^^^yy^ 
*DT1. DT2^L*V>H[ttJEV 1H *sv im ^bV 

[0 0 2 8] w^K«/<>f T^aai3j:5 L#t^tt«E 

- (2 </0 i/s } ••■ (1) 

y ^ U y *> a /U Ki)-^ *Sr>ft I L 14 I L l/>b I L2i 

[0 0 3 0] -JxC#LT. »f^B»irii, f-y7V^ 
y^fW^rC E&'^ U^<;u-C^# ^^<^®BftSiJWl£]iS 1 
0C0NMO S h7y^ ^ NT,,coy— h(lf|l*D$^X 
5p Cix(w.t«9, NMOSh7y^^NT|,tt*i« 
ffiKfcWSixac ir^b, &S R AMir/UC L 1 , CL 
2, C L nco K7>f '< h 7>>-^ ?DT 1 *Sj;0'D 

t 2<oy— ^^«Ut$ixfc-*tt(y— ^^ilffil5v ssi £ 



(5) 
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[0 0 3 1] KiWLfcJ:5i:, *3StifcWz Jjxtf, 
S R AMir/UCO h'7<4'< \*7>is7>#DT 1 . DT 2 CO 

y-^«:*«y-^*aEi»v ssl ksmku sis^s 

T'Mf^-C Etc J: 9#«att»K«»Sft5NMOS h 

Sr*tt-*-4C £lcj; 9 , * 3? w<^B*(c, Kv-f^h? 
>^#DT1, DT 2 CSnoty^ Uy> 3 /U K'J 
-^«SSc I LSrlSttlfc^rRnJzsltLTy— ^t**|HJic 

V^^DTl, D T 2 <73 L # V ^((S^JBE V TH $r_h# $ 

^>/<>f «8lt^lS:*«:ian5?iJjfidSfc5 0 
[0 0 3 2 ] 

[HJS^J 2 ] H)3I±, *»^CS5SRAMt^7K 

ffljx ^ >/<-r aat*jwis]gg<^^ 2 wnffiw&s-t-ssEi 

^(wlgta^Ru^iaoiBSr/^-f Lt, A fP'J V — ^ 

8it6fc^WNMOS h 7 > ^ * 9 N T , 2 £ K 1 1 C 
£t;:fo£ 0 

[0033] ±asufc*jfifw 1 mh 

ft'jy-^#iiieav ssl tttisiv^ ^fpjiifi 

[0 0 3 4 ] 

[H«£flaj3] EMI*. *«eSi:S5SRAM1r/uri/>f 
ffl * * y<-f ffiSESJffllHl&eoft 3 co^teW&^-rSSglS 

fcX^/S £ ffil/C^-r RnfcJ; uqgiffi G N D CO mm * £ 

£ 4i S Ste $ tifc ^ -V 7V ^-^Kf^-C E iz J: 0 #■ 
y, t7Sn5NMOS h7>v**^NT l3 S:»IBt U 
7s 9 >-'<«( 0#(CCO^.NMO Sh7> *Jx 9 N T l3 £fr I 
T Sffi V ^ & S Jft G N D { r »tt-t- 6i5i:Lfc 

[0 0 3 5] *fllfiRJw*5(+Slll^B*t-J±, f 7 7V^- 
7'M§ 4§-C Etc J: 9 NMOS h 7 >-y* * N T l3 fil£« 
il4*ffi(w{¥c^$n, NMOS h7>fy**NT, 
N T ls at«ffittttCft& Zti&ztfrh* * M y - * # 



[0 0 3 6 ] 

imHHm4] M5\t % *«WC«5SRAMt/U7U^ 
ffl * * v ' <-f m»£*J »I3 Sgco ft 4 co Hffiu ffi & 0 2g © 
-Cfc5o *S«ll«i:±aELfcJW(S«2 t»45jfttt % ffi 
Kit&NMO S h 7 RNT„i: J: "9 fflfjsfe 

[0 0 3 7 ] *#«j(ctt,.-»«|y-^#aE»v ssl t 
amGNDiSrfy^ * — y/uff-^-C ECOA^fz/^i;. 
Tl^Kj^iZ^^i-^, NMO S h7>y^^RNT„tB 
fj\ & S R AMir/UC L, , CL 2 , CLncOftlt 
h 7>\s7>* LTp L T : ooy — ^^-lEfPijy — ^^ii 
IE^V CC1 (z»ttL, ZcOjEfPijy-^^ilffi^V ccl ^ 
•WllffiVccWfltl&^WVfcomiw, PMOS h7>y 
^^PT„*iJ:a c PT l2 «r3feWlc»ttL % fiftfflNMO 

s. h 5 v ^ ^ r n t u co y — h iewj y — ^ #iiia» 

V tcl {3^^L, PMOS h7Vy^->PT u wy-h 

S:*wy— ^*aia^v SSI cml, pmos h7^ 

'/7 ?PT l2 C0 Y^^' y 7V * — ^ Mf #C E 1 3* 
^ooff-^C E_coA^I 7 X^t^S L tzffifS, tte-oXl^ 

[0 0 3 8] *-ffimz}6rtZ)7* 9 V^<-rB#tZii, 

^ ^ ^^<^f SSEMWEK 1 0 c (^NMOS h^V'^^^ 
NT,,, NT 12 coy— hiZfflflD^n, ^rC0i$t@(J0^N>r U 
^vucOff^rC E_/f»PiVIO S h 7*s*s7>-9 P T xz (0¥— 
KwPpjD^n^o wn(Cj:«9, NMOSh7>y^^N 
T Hl NT i: ioJ:L> v PMOS h7>y^ PT l2 {i^2S 
iitt»«Z»t*$n5o ^<30JS^, &SRAMt/uCL 
1. CL 2, CLn60K7^^>7>y^^DTl 

fcJ:c>'DT2coy-* S Jxfc ft M y - * *SE48 

v ssl t % sts/i^^^a/cs«m^v w iiimm 

^rcojss, AfR'jy-^ftiiia^Vss! (±«st*^ r u »z 

[0039] ccoj:9<c*tl»(zfct^T. lEfPjjy — 

O S h =7^?J* 9RNT u <Oir^&tn.^T^ •) 2»a*tflg 

- KND 1 ifcliND2C»«SntP5 K7^/< h? 
y y ^ ?DT 1 ^/cliDT 2 \zWt\Z>y-77> U 7 y a ^ 
K'J— ^^iiffl LfiK tSfeifflNMOS h?yy7^RN 
T M S:ai9»lfiGNDlc8IEix5 0 -77. K7-f/<h9> 
y^ J'DT 1 ^fcfiDT 2 OS* (P9*^J 
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[0 0 4 0] LfcdSoT. K7^^h7>y^^DTl 
■^:lJDT2Wy-7^ifi falCl&f/i^ 

* DT 1 , DT 2<50lJP[IIEV TH ^V TH1 rt*<bV 

»Vss, l:»a^iltPMOS h^^** PT„(0* 
^»fit/^if*L, lEfPJjy — ^ftiiiettVcc, — ooimp^ 
SttjKttSE^jrt^-rSo *«0j£», fitSfflNMOS 

MOS h?yy^ * P T u C0^->g}Jt^»>L , lEfPJj V 
t7'^:yy 3 ^ K I L^SbSWU: 

y/uft ^-c Eds^>f i/^K^ «st*j»[gg5i 

0 c (ONMO S hy/y^^NTu, NT l2 (D>f— Hz 
EPSDSix, ^oOiftBcOn — U'</Uco{§ -§-c E_//»PMO 
S h 7 y y P T 7 1 - h CP-P^JD ^ix5 0 CftdJ: 
■9, NMOSh7yy^^NT ltl NT i2 *3 JztFPMO 
S h^^y^? P T l= liWia*»*w«»S^6 ~ & a* 
•b. &SRAMt;UCLl, C L 2 , CL11COK7 
h7^^DT 1 SJjlLFDT 2 coy — 

a co 7 >r > t jew y - * *iiE» v ai t linomis 

[0 0 4 2 ] *H*tWJC4:ntf, h 9 co*-.\>* 
[1216 ] 



[0 0 4 3] 

[d 1 ] *?BW(3«5 S RAMt^7uyffi7,?y/<^ 
«:SltWJ»[HlB«o«t 1 <30llttW*^i-|SBia-C*>5 A 

im2] tettBtffli^^fSLfcffittSE^rcou^r h 
/ < * — > ffl i" HI "C o , 

[03] *«9J«-ffi5S RAMt/UTU^ffflx^y/q 

[H4] *5591t::«5 S R AMir/UT u>r ffl** >'<>f 

i0SwB3 <o|ttiSCTS:^-t-|HlgSBI"C*)So 
[El 5 ] S RAMlz'i>T\s<<mx*>'<'( 

im\6] MOS h7>y;« SMdjsttS L ^t^ftmJE^^ 

5- 

[117] CMOSjaiCiS-IRWiTFTUBffiSR 

B. B_ - t -7 H» 
WL-7- KM 

CL1, C L 2 , CLivSR AMir/u 
DTI, DT2-K7^/<h7yy7>? 
L T 1 , L T 2 --.ft-W h^yy;,^ 
WT1, WT2-v-Kh7yy.x.f7 

Vssi -■«« y—^*aE» 

V (:ci — iEWjy — ^*3iffliE«l 

1 o- >^<>r«aEwj»iH]B 
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Abstract 



PURPOSETo realize a stand-by current control circuit reducing a standby current while 
realizing a low voltage and a high speed. 

CONSTITUTION:Sources of driver transistors DT1 , DT2 of an SRAM cell are connected to 
a negative side source common wiring Vss1 , and a substrate is connected to a substrate 
potential line VPWL, and the negative side source common wiring VSS1 and the substrate 
potential line VPWL are connected actuatedly by an NMOS transistor NT11 held to a non- 
conductive state by a chip enable signal CE at a standby time. Then, by connecting a 
resistance element R1 1 between the negative side source common wiring VSS1 and the 
ground GND, a subthreshold leakage current IL flowing through the driver transistors DT1, 
DT2 is made to flow through the resistance element R1 1 at the stand-by time, and a 
potential difference is given between the source and the substrate, and the threshold 
voltage VTH of the driver transistors DT1, DT2 is raised by a substrate bias effect. Thus, the 
subthreshold leakage current IL is reduced. 
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